The F1Fo ATP-synthase is a key enzyme of the energetic metabolism since it is responsible for most of the synthesis of ATP, the universal fuel molecule of any cell. F-type ATP-synthases belong to the rotary ATPase family that includes A-type and V-type ATPases.
The F1Fo ATP-synthase is a key enzyme of the energetic metabolism since it is responsible for most of the synthesis of ATP, the universal fuel molecule of any cell. F-type ATP-synthases belong to the rotary ATPase family that includes A-type and V-type ATPases.
The yeast ATP-synthase is embedded in the inner mitochondrial membrane, where it uses the proton electrochemical gradient, generated by the respiratory chain, to synthesize ATP from ADP and Pi. This enzyme can be described by its mechanical parts with a rotor composed of a ring of 10 subunits 9, and a central shaft consisting of the γ, δ and ε subunits. Proton tranlocation across the proton channel, composed of the 9 10 -ring and subunit 6, induces the rotation of the rotor. The rotation of the γ subunit within the three catalytic pairs (αβ) 3 leads to conformational changes on the catalytic sites and thus to ATP synthesis. To prevent the (αβ) 3 head from rotating with the central shaft, a peripheral stalk (OSCP, h, 4, 8, f, d, f, i) connects the catalytic head (αβ) 3 to the membrane rotor part.
The most complete structure of the yeast enzyme corresponds to a sub-complex that contains the α 3 β 3 γδε subunits associated with a ring of ten subunits 9 [1] . The recent structures that have been elucidated on this sub-complex [2, 3] have been very informative on the catalytic subunits, on the central shaft as well as on the 9 10 -ring. They will be described and compared to the same bovine sub-complex.
The yeast F1Fo ATP-synthase, like mammalian ATP-synthases [4, 5] , is not only involved in ATP synthesis but also in the organization of mitochondrial cristae. This complex forms dimers that constitute the building blocks of large ATP-synthase oligomers. Yeast strains devoid of subunits e and g, two non-essential subunits involved in the ATP-synthase dimerization display mitochondria with "onion-like structures".
A survey of studies on supramolecular species by cross-linking experiments with various cysteine mutants, by electron microscopy (EM) and cryo-EM, as well as by mutant analyses of proteins involved in the oligomerization of the enzyme will also be given. The first cryo-EM volume of a purified dimeric ATP-synthase will be shown.
Finally, a model of the tetrameric organization of the yeast ATPsynthase resulting from the combination of all the data will be presented. (θ) is closely related to the potential energy ψ(θ) for γ rotation: rotation of γ is driven or opposed by ψ(θ) depending on whether ψ(θ) is downhill or uphill in the rotation direction (torque on γ generated in F 1 is given by the slope Abstracts S9
